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Non-technical summary
Competitive advantage has frequently been shown to be the result of a firm's successful innovation activities. In this respect, it has almost become conventional wisdom that in-house research and development (R&D) is often not the only way to acquire new technological knowledge and create innovations. As the institutional loci of new technology can be diverse there is a high probability that at least from time to time firms need to source technological knowledge externally. In fact, many firms have shifted to a model of 'open innovation' that is characterized as involving a wide range of actors from the innovation system in the innovation process and exploiting their knowledge. External sources for innovation impulses like customers, suppliers, competitors or universities can subsequently be understood as the main elements of a firm's search strategy, which has been shown to have a substantial impact on innovation performance. In order to define an appropriate search strategy, however, firms need to have developed the ability to recognize the potential value of external knowledge sources. In other words, the absorptive capacity of firms has a crucial role to play.
Research on the nature of these search strategies has largely focused on the dimensions of breadth and depth, where breadth designates the diversity and depth the intensity of search activities. Moreover, the search strategy should reflect the environment. It has been suggested that its effectiveness depends on environmental munificence. The varying munificence of environments might critically affect the potential value of a firm's resources and capabilities. Moreover, munificent environments can support the growth of resources within firms by providing access to complementary, external resources. As a consequence, the munificence of the environment as well as firm-level factors are likely to influence the choice of search strategies. Little is known, however, what factors lead to such a choice, and determine the breadth and depth of a firm's search strategy. Our research aims at extending existing literature by providing insights into the search strategies of more than 8,300 firms from twelve European countries.
Based on tobit regression models we show that the factors determining breadth and depth of search strategies vary considerably. It turns out that internal R&D favors deeper over broader search strategy while external R&D provides the firm with the access to a higher diversity of external knowledge which in turn implicates higher breadth. A munificent innovation system allowing for knowledge spillovers turns out to enable firms to higher search breadth. Our findings have implications for management in that we provide recommendations on how to shape the search breadth and depth of a firm. 
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Introduction
Competitive advantage has frequently been shown to be the result of a firm's successful innovation activities (e.g., Banbury and Mitchell, 1995; Brockhoff, 1999) . In this respect, it has almost become conventional wisdom that in-house research and development (R&D) is often not the only way to acquire new technological knowledge and create innovations. As the institutional loci of new technology can be diverse there is a high probability that at least from time to time firms need to source technological knowledge externally (Teece, 1986 (Teece, , 1992 . In fact, many firms have shifted to a model of 'open innovation' that is characterized as involving a wide range of actors from the innovation system in the innovation process and exploiting their knowledge (Chesbrough, 2003) . External sources for innovation impulses like customers, suppliers, competitors or universities can subsequently be understood as the main elements of a firm's search strategy, which has been shown to have a substantial impact on innovation performance (Katila, 2002; Katila and Ahuja, 2002; Laursen and Salter, 2006) . In order to define an appropriate search strategy, however, firms need to have developed the ability to recognize the potential value of external knowledge sources. In other words, the absorptive capacity of firms has a crucial role to play Levinthal, 1989, 1990) .
Research on the nature of these search strategies has largely focused on the dimensions of breadth and depth (Katila and Ahuja, 2002; Laursen and Salter, 2006) , where breadth designates the diversity and depth the intensity of search activities. Moreover, the search strategy should reflect the environment. Sirmon et al. (2007) have suggested that its effectiveness depends on environmental munificence. The varying munificence of environments might critically affect the potential value of a firm's resources and capabilities. Moreover, munificent environments can support the growth of resources within firms by providing access to complementary, external resources (Baum and Wally, 2003) .
As a consequence, the munificence of the environment as well as firm-level factors are likely to influence the choice of search strategies. Little is known, however, what factors lead to such a choice, and determine the breadth and depth of a firm's search strategy. Our research aims at extending existing literature by providing insights into the search strategies of more than 8,300 firms from twelve European countries. Our analysis benefits from the unique opportunity to assemble innovation survey data across national and industry boundaries. We capture features of the innovation system and the industry. Regarding the firm-level factors we distinguish internal from external R&D activities (e.g. licensing) that contribute to the creation of absorptive capacity and thus enable a particular search strategy. With respect to the environmental munificence we investigate the availability of knowledge spillovers that firms may benefit from in a national context.
Based on tobit regression models we show that the factors determining breadth and depth of search strategies vary considerably. It turns out that internal R&D favors deeper over broader search strategy while external R&D provides the firm with the access to a higher diversity of external knowledge which in turn implicates higher breadth. A munificent innovation system allowing for knowledge spillovers turns out to enable firms to higher search breadth. Our findings have implications for management in that we provide recommendations on how to shape the search breadth and depth of a firm. Hence, the remainder of the paper is organized as follows: The next section provides a review of the relevant theory on external knowledge acquisition and open innovation. The third section outlines our theoretical reasoning leading to our hypotheses. The subsequent sections present our empirical methods and our results which are discussed in section 6. Section 7 ends with concluding remarks and avenues for further research.
2
Theory review
External knowledge sources and Open Innovation
Firms increasingly use external knowledge as important sources for improving innovation performance and generating competitive advantage (Liebeskind, 1996) . Recent research points to the emergence of a so called 'open innovation' paradigm (Chesbrough, 2003) . The crucial role of external knowledge sources can be traced back to literature focusing on the resources and capabilities of firms (Barney, 1991; Conner, 1991; Peteraf, 1993; Wernerfelt, 1984) , culminating in a knowledge-based perspective (Grant, 1996) . Here, knowledge is viewed as a core element for a firm's capability to manage its resources and capabilities efficiently within an ever changing environment (Ndofor and Levitas, 2004) . But, as knowledge has the character of a public good (Jaffe, 1986) , creating a competitive strategy around knowledge can be challenging. Firms are confronted with the risk that knowledge can 'spill over' to rival firms. Thus, firms must protect this valuable knowledge (Porter Liebeskind, 1997) which traditionally implied making use of secretive and self-contained inhouse processes when producing knowledge through investments in R&D. However, recent literature has challenged this rather negative perception of knowledge spillovers between firms and their environment, emphasizing the potential benefits of acquiring external knowledge (Tsang, 2000) . Instead of 'research and develop' the new paradigm can be termed as 'connect and develop' (Huston and Sakkab, 2006) .
The shift towards a more open innovation process is driven by four interconnected factors (Chesbrough, 2003) : first, an increasing availability and mobility of skilled workforce; second, the development of a venture capital market providing entrepreneurs with the necessary capital to compete; third, the emergence of new external options for previously shelved inventions; and finally, external suppliers with increasing capabilities. This openness challenges firms to reach out to actors beyond firm boundaries, in order to maximize the benefits from innovations and ideas (Rosenkopf and Nerkar, 2001) . Research has revealed that the increasing integration of external knowledge at various levels of the innovation process is able to improve a firm's performance in several ways. Positive effects have been identified with regards to a firm's innovation success (Gemünden et al., 1992) , an increase in the novelty of innovations (Amara and Landry, 2005) or higher returns on R&D investments (Nadiri, 1993) .
Search strategies
More recent literature has referred to this targeted process of identifying promising external knowledge in a firm's environment as its search strategy (Katila and Ahuja, 2002; Laursen and Salter, 2006) . Search strategies can be conceptualized and classified in various ways. For example, Laursen and Salter (2006) have classified firms' search strategy according to their breadth and depth. The breadth of a search strategy is measured by the diversity (broadness) of external inputs. A broad search strategy is likely to reduce a firm's risk from unpredictable developments, but also entails that the information-processing capacities are limited. Search depth is defined as to how deep firms draw on external sources for innovation inputs (Laursen and Salter, 2006) . Both dimensions (breadth and depth) characterize a firm's openness to external knowledge. The relationship between searching widely and deeply and innovation performance can take on an inverted U-shape, as found by Laursen and Salter (2006) in their study of UK manufacturing. Thus, while search efforts initially increase performance, there is a turning point from where firms risk impeding their performance by 'over-searching' their environment.
A related approach is applied by Katila and Ahuja (2002) .The authors examine how firms search and solve problems by focusing on the two dimensions search scope and search depth. Here, search scope defines how widely a firm explores external knowledge, and search depth is defined as the extent to which a firm reuses existing knowledge. While the former concept largely matches the concept of search breadth, the latter points more on the exploitation of the established knowledge base. Katila and Ahuja (2002) find an inverted U-shaped relationship between a firm's search behavior and innovation performance as well, revealing the negative effects of overly extensive search activities. They also show that the interaction of search scope and depth is positively related to innovation performance: A unique combination of a deep understanding of firm-specific knowledge assets combined with new applications (scope) can serve as a profitable basis for commercialization.
Hence, there is a need for management implications on how firms can optimize their search strategies. As Laursen and Salter (2006) and Katila and Ahuja (2002) have shown it is not sufficient to simply extend both the breadth and depth of a search strategy. However, relatively little is known on how managers can strategically strengthen individual dimensions of their firms' search strategy, i.e. how to improve breadth instead of depth or vice versa. Our goal is to extend this stream of research by disentangling the processes behind building breadth and depth of search strategies. We argue that this depends upon the nature of their investments into absorptive capacity and the opportunities and challenges in the firm environment.
3
Hypothesis development
Absorptive capacity
External knowledge must be identified, activated and managed by an innovating firm in order to contribute to success (Gottfredson et al., 2005; Stock and Tatikonda, 2004) . A firm's capability to exploit external knowledge has probably been captured best by Levinthal (1989, 1990 ) concept of absorptive capacity. Absorptive capacity is defined as an innovator's ability to identify valuable knowledge within the environment, to integrate external sources with a firm's existing knowledge stock and to manage the exploitation phase for successful innovation. An innovating firm needs to engage in continuous learning engagements with the objective to sense market and technology trends and to translate them into pre-emptive actions. Absorptive capacities enable firms to draw from a wider set of diverse knowledge, and thereby offering more options for solving problems and coping with environmental change (Bowman and Hurry, 1993; March, 1991) . Thus, firms can combine valuable or rare resources, engage in exploratory innovation activities (Jensen et al., 2007; Subramaniam and Youndt, 2005) and predict future developments more accurately (Cohen and Levinthal, 1994) . Investments into absorptive capacities are therefore the basis for forming a firm's search strategy.
Absorptive capacities are built through a firm's organizational routines and processes (Zahra and George, 2002) . Generally, absorptive capacities are created as a by-product of R&D activities Levinthal, 1989, 1990) . They can be regarded as a firm's dynamic capability to refocus its knowledge base through iterative learning processes (Szulanski, 1996; Zahra and George, 2002) . However, building these capabilities typically requires substantial time and resource commitments which limits a firm's ability to pursue alternative options (Sapienza et al., 2006) . Firms establish an innovation trajectory through investments in physical laboratories and specialized scientists and engineers. These investments are supposed to provide the best fit for identifying and exploiting opportunities in a particular field. However, this specialization generates necessarily a certain level of lock-in as it limits their ability to pursue alternative technological routes (see for example Levinthal and March, 1993) . Hence, we suggest that firms building absorptive capacities through internal R&D investments require long-term commitments which should favor the strengthening of existing links with external knowledge sources and subsequently deeper search strategies. We hypothesize:
Hypothesis 1: Internal R&D investments lead to deep search strategies rather than of broad ones.
Internal R&D investment is only one possibility for building absorptive capacities. Dyer and Singh (1998) argue that absorptive capacities can also stem from engaging in interactions and collaborations with external partners. A certain level of technological expertise is required to engage in meaningful interaction, experience in initiating and managing knowledge exchanges with external partners may be of equal importance. Sofka (2008) differentiates these effects when focusing on firms' technological versus international experience for internationalizing absorptive capacities. We argue that managers can strengthen their firm's breadth of search strategies by limiting internal resource commitments either through contracting R&D out to external partners or through the acquisition of other externally available knowledge like patents or licenses. In fact, technological change as well as the geographic and organizational dispersion of expertise have led to a wide variety of organizational arrangements for the generation and acquisition of knowledge (Teece, 1986 (Teece, , 1992 . Traditionally, outsourcing, i.e. contracting out certain firm activities, had been largely used for rather specialized or repetitive tasks like logistics or facility management. Over time also other value chain activities closely related to the core of the firm -like production -have become subject to outsourcing decisions (Leiblein et al., 2002; Leiblein and Miller, 2003) . Outsourcing of R&D activities basically follows the same logic in that it is directed at exploiting certain advantages associated with the nature and purpose of contract research organizations, whether they may be private firms or universities and research centers. These organizations provide the outsourcing firm with the opportunity to acquire rather disembodied knowledge which is considerably easier to transfer as it is largely codified and hence does not require the transfer of tacit knowledge. In other words, internal and external R&D can be seen as complements (Cassiman and Veugelers, 2006) . As a result, external R&D may provide the firm with a more flexible approach to potential opportunities from a broad set of technological options and actors within an innovation system. Then again, it may limit a firm's opportunities to benefit in-depth from tacit or non-codified knowledge generated during the external R&D activities. In conclusion, we propose:
Hypothesis 2: External R&D investments lead to broad search strategies rather than of deep ones.
Munificence of the environment
Search activities can be affected by the availability of technological opportunities and the turbulence of the environment among other factors (e.g., Cohen and Levinthal, 1990) . A firm's search strategy should reflect its environment and particularly its munificence in order to yield a favorable combination of linkages among users, suppliers and other important actors of the innovation system. Environmental munificence reflects the availability of opportunities for corporate venturing and renewal in an industry (Aldrich, 1979) . Being conceptualized as a multidimensional concept, environmental munificence makes reference to the dynamism and abundance of technological opportunities, growth of the industry, and the demand for new products in a particular environment (Zahra, 1993; Zahra and Covin, 1995) .
Environmental dynamism as a major element of its munificence describes the rate of change resulting from the market environment Friesen, 1982, 1983) . It centres around three major driving forces: competitors, customers and technology. Dynamism increases to the extent that these three forces provide stimuli for change. A rapid change of the dominant technology paradigm, for example, paired with the emergence of new competitors entering the marketplace as well as shifting customer demands will obviously cause a high level of environmental dynamism. The resulting pressure will affect potential value creation (Sirmon et al., 2007) . But this pressure also forces firms to learn and develop routines to deal with environmental dynamism. The higher the rate of change the more the routines to cope with it get rewarded. Firms unable to do so will ultimately disappear. Hence, this pressure can also be a learning opportunity.
As a consequence, the varying munificence of environments might critically affect the potential value of a firm's resources and capabilities. Moreover, munificent environments can support the growth of resources within firms by providing access to complementary, external knowledge (Baum and Wally, 2003) . Thus, the dimensions of a firm's search strategy may be altered by the characteristics of the knowledge environment (Grimpe and Sofka, 2008; Van den Bosch et al., 1999) . As the availability of external knowledge sourcing opportunities increases we argue that it will be the search breadth which benefits from a higher munificence of the environment. In this sense, higher munificence will presumably relieve firms from the burden to be dependent on one or a few dominant external knowledge sources with which a higher search depth would be associated. Hence, our third hypothesis reads:
Hypothesis 3: Higher environmental munificence leads to broad search strategies rather than of deep ones.
Figure 1 summarizes our theoretical reasoning: Absorptive capacity is influenced by both internal and external R&D investments as well as by the munificence of the environment. All three influencing factors serve as determinants of the search strategy that can be characterized as a funnel along the dimensions of breadth and depth. Empirical strategy
Data
The empirical part of this analysis is based on cross-sectional data from the third Community Innovation Survey (CIS-3), a survey which was conducted under the coordination of Eurostat in 2001. It is directed at the innovation activities of enterprises in the EU member states (including all ascending and some neighbouring states) with at least ten employees. For the 2001 survey, data refer to the three-year period from 1998 to 2000. Heads of R&D departments or innovation management are asked directly if and how they are able to generate innovations. CIS data represent a substantial source of information, since the CIS offers representative firm data for all EU-27 member states. Therefore, the CIS provides a wealth of information that is particularly relevant to our research questions. CIS-3 data have only recently been released by Eurostat in the form of anonymized data. The CIS-3 anonymization method applied by Eurostat is based on a micro-aggregation process which modifies the firm level data in such a way that individual firms can no longer be identified, i.e. it is not possible to match a firm with its exact responses (Eurostat, 2005) . Nevertheless, the usefulness of CIS can be evaluated based on a comparison of anonymized and non-anonymized micro-data. This consistency check yielded a satisfactory performance for Germany, in that the data can consistently be used to reveal structural relationships among the survey variables (Gottschalk and Peters, 2008) .
Although CIS-3 was performed in each EU member state, country data availability is restricted. For this analysis data are available for 12 European countries. Table 1 shows the composition of the sample. CIS has a number of features to deal with the self-reported and largely qualitative character of the survey (for a recent discussion see Criscuolo et al., 2005) . First, CIS-3 was administered via mail which prevents certain shortcomings and biases of telephone interviews (Bertrand and Mullainathan, 2001 ). The European application of CIS adds extra layers of quality management. CIS is subject to extensive pre-testing and piloting in various countries, industries and firms with regards to interpretability, reliability and validity (Laursen and Salter, 2006) . Moreover, the questionnaire contains detailed definitions and examples to increase response accuracy. Overall, this immediate information on processes and outputs can complement traditional measures for innovation such as patents (Kaiser, 2002; Laursen and Salter, 2006) .
Measures Capturing search strategies
Measuring knowledge spillovers is a challenging task since they leave no paper trail. Therefore, several studies in the field have relied on patent statistics and subsequent citations to capture them (e.g., Galunic and Rodan, 1998; Rosenkopf and Nerkar, 2001 ). This approach has several disadvantages. Most importantly, "not all inventions are patentable, not all inventions are patented" (Griliches, 1979 (Griliches, : p.1669 . What is more, the distribution of patenting firms is heavily skewed. Bloom and Van Reenen (2002) illustrate this, with 72 per cent of their sample of almost 60,000 patents by UK firms stemming from just 12 companies. Patenting implies the disclosure and codification of knowledge in exchange for protection (Gallini, 2002) . The majority of valuable knowledge may therefore never be patented. Most importantly for this study, patent citation statistics cannot reveal the relationship between two firms (e.g. whether they are customers or competitors). Thus, the opportunities for pattern recognition are limited. Consequently, we rely on survey questions to identify the sources of external knowledge and receive importance-weighted answers on the value of their contribution. More precisely, respondents are asked to evaluate the importance of the main sources for their innovation activities on a 4-point Likert scale ranging from "not used" to "high". Following Laursen and Salter (2006) we use eight different sources: the own company, suppliers, customers, competitors, universities, research institutes, professional conferences (including meetings and journals) as well as trade fairs. We construct two index variables to measure the breadth and the depth of search. Search breadth of firm i is defined as the number n of external sources for information x that were used by the firm, divided by the maximum of external sources used by firms in the sample:
Search depth of firm i is defined as the number n of external sources for information z which were highly important for the firm, normalized by the breadth of firm i: 
Measuring absorptive capacity
Absorptive capacities are not a tangible construct. Managers cannot simply be surveyed to judge their existence or extent. They are typically assumed to be a by-product of performing R&D activities. In line with the literature (Cohen and Levinthal, 1989; Rothwell and Dodgson, 1991) we capture absorptive capacities through the major input for innovation activities that is expenditure for R&D as a share of sales. In this respect, we have argued that in-house R&D activities are complemented by external R&D, i.e. the outsourcing of R&D to contract research organizations or the external acquisition of technology through patents or licenses. Both variables, expenditure for internal and external R&D, are therefore used and measured as a share of sales.
Measuring environmental munificence
We outlined the multidimensional nature of environmental munificence, encompassing the dynamism, the abundance of technological opportunities, growth of the industry, and the demand for new products in a particular environment (Zahra, 1993; Zahra and Covin, 1995) . In the context of search strategies for externally available knowledge, however, we will concentrate the discussion on the munificence of the innovation environment in a region. Hence, we measure munificence as the gross domestic expenditure for R&D (GERD) for the twelve European countries under study. The source for these data is the OECD's statistics on Main Science and Technology Indicators (MSTI). This measure could be regarded as rather coarse but it reflects the availability of knowledge spillovers that firms may be able to benefit from in their national environment. It includes both business R&D expenditure as well as government-funded R&D expenditure in universities and public research centers.
Control variables
We add control variables for several other factors that may influence the estimation results. First, in order to control for other innovation related attributes of the firm we include a dummy variable indicating whether internal R&D activities were performed continuously. To capture the available human capital we include the ratio of employees with college education over sales. Moreover, firms may suffer from a liability of size or smallness. We capture these factors by including a firm's turnover from the start of the reporting period (1998) in logs. In addition, we control for a firm's degree of internationalization by incorporating the ratio of exports to total turnover. Moreover, we include a dummy variable indicating whether a firm is located in a transition economy, i.e. a new European Union member state from Eastern Europe that has been going through the transition process to a market economy since the fall of the Soviet empire in 1990. Finally, we include industry dummies in terms of industry groups as defined in the classification of the OECD (2006).
Estimation method
We use a tobit model to estimate the determinants of search breadth and depth. This estimation method reflects the characteristics of our dependent variables which have been constructed as index variables with a minimum of 0 and a maximum of 1. Tobit models adequately account for such censored data. Table 2 shows the descriptive statistics. Out of the total sample of 11,656 observations only 8,342 could be used due to missing values in the variables used for analysis. It turns out, that firms on average have higher search breadth than depth. This might give an indication for the notion that search breadth may be easier to realize than search depth. Regarding our focus variables we find that firms spend 1.8 percent of their sales on average for internal R&D and 0.1 percent on external R&D. Moreover, the average spending of a country for R&D equals 1.3 percent. Variables are checked for multicollinearity. Table 4 in the appendix reports the variance inflation factors (VIF). From a mean VIF of 1.29 we can follow that multicollinearity does not present a challenge for our data (Belsley et al., 1980) . Table 3 shows the results of the estimations for separate tobit models on the breadth and depth of firms' search strategies. Three coefficients are of special importance as they test our theoretical hypotheses. They show significant results both on the firm-specific level of how firms' absorptive capacities influence the dimensions of their search strategies (hypotheses 1 and 2) as well as on the additional effects at the country level (hypothesis 3).
Results
We find support for the positive effects of a firm's investment in internal R&D activities and the dimensions of its search strategies. Firms building absorptive capacities through internal R&D have both broader and deeper search strategies. However, the effect on depth is stronger than the effect on breadth. Hypothesis 1 is therefore supported. Apparently, management decisions to commit internal resources to laboratories and specialized personnel enable firms to establish in-depth knowledge exchange with particular knowledge sources.
This finding is in stark contrast to the effects of firm investment in external R&D. We find that external R&D leads to broader search strategies but has no significant effect on depth as predicted by hypothesis 2. Hence, contracting out R&D or acquiring external knowledge provides firms with the flexibility to pursue multiple options. This enhanced flexibility comes at the price of a lack of depth as external R&D may not provide access to knowledge which is not codified or tacit in nature.
We suggest in hypothesis 3 that the munificence of a firm's innovation environment has an additional effect on its search strategies. As predicted, we find that in countries with more munificent innovation environments, measured through the national R&D intensity, firms have significantly broader search strategies whereas less munificent environments favor depth. In that sense, search strategies do not only depend upon firm's absorptive capacities but also on opportunities or paucities in their environment. In environments with limited opportunities for knowledge sourcing managers opt to pursue deep search strategies extracting a maximum amount of knowledge from the relatively few available sources. In munificent environments, though, broader search strategies appear to be more appropriate as the risks from missing important technological or market opportunities increase. We do not develop specific ex-ante hypotheses on the control variables of the empirical model. However, significant results should be highlighted briefly. Continuous R&D activities, often times associated with having a dedicated R&D department, lead both to broader and deeper search strategies. Similarly, firm size (sales in 1998) has positive effects on both breadth and depth. We suspect that these effects capture the availability and commitment of resources to innovation activities within a firm. Interestingly, formal education of employees measured as the ratio of employees with college education is negatively related to the depth of a firms search strategy. We suggest that forming in-depth relationships with certain knowledge sources requires specific expertise often times acquired in mutual exchange over time instead of formal skills stemming from university education.
We find some significant results from the country and industry control variables. The coefficient of the dummy variable on whether a firm is located in a transition economy has the same direction of effects on search strategy breadth and depth as the variable on country R&D intensity. We suspect that the dynamic evolvement of institutions in these countries reinforces the effects from the munificence of a firm's innovation environment. The significant industry effects may reflect technological dynamics and opportunities in certain sectors. More dynamic industries in medium-or high-tech manufacturing reward breadth in firms' search strategies indicating that the risks from missing important trends may be too high. In more technological stable sectors such as low-tech manufacturing and low-knowledge intensive services the necessity for engaging in knowledge exchanges with external partners may be more limited which is reflected in negative effects on their search strategies.
6
Discussion and conclusion
We conduct this analysis to provide new insights into how managers can optimize their search strategies for external knowledge. Our primary goal is to explore how firms can influence the specific dimensions of their search strategies, i.e. breadth and depth, as multiple studies have shown that tradeoffs between them exist (Grimpe and Sofka, 2008; Katila and Ahuja, 2002; Laursen and Salter, 2006) . We argue that the breadth and depth of a firm's search strategy depend upon the nature of their absorptive capacities and the munificence of their environment.
Previous research has largely considered absorptive capacities as a by-product of internal R&D investments (e.g. Levinthal, 1989, 1990) . In line with this stream of literature we find that absorptive capacities built through internal R&D increase both the breadth and depth of a firms search strategy. However, we also find that the effect on depth is stronger. Committing internal resources to in-house labs and specialized scientists and engineers is therefore the primary path for innovation managers to achieve more depth in their search strategies. However, breadth can also be achieved through external R&D investment, e.g. contract research or other ways of acquiring external knowledge. The linkage between external R&D, related absorptive capacities and the breadth of a search strategy extends the research of Dyer and Singh (1998) on absorptive capacities built through interactive experience. Besides, we find that managers tailor their firm's search strategies to the challenges and opportunities of their environment. Our cross-country dataset enables us to draw distinctions between countries. In environments with limited opportunities for knowledge sourcing they opt to concentrate their efforts on deeply connecting with the few available ones, while a munificent environment leads to broad search strategies which may reflect the risks from missing important technological or market opportunities.
Our findings suggest a certain degree of sequencing of how managers can optimize their firms search strategies although we cannot explicitly test this empirically. Managers may opt to engage in external R&D when entering new technological fields or markets. This provides them with the necessary breadth in their search strategy to achieve a comprehensive overview of available opportunities. While external R&D provides flexibility, it remains superficial. The most promising elements of this broad search strategy need to be refined and extended. Channels need to be established through prolonged interactions which foster a shared understanding and facilitate the exchange of valuable knowledge which is often times not codified but instead tacit (Laursen and Salter, 2006) . This "deepening" of a firm's search strategy can be achieved through internal R&D investments which may result in hiring specialized personnel, developing skill sets or physical investments in laboratories. At this point the advantages of specialization outweigh the loss of flexibility. However, this mechanism is not independent from the national innovation environment of a company which influences the opportunities for designing search strategies. Managers in munificent environments will opt for broader search strategies before deciding on which ones to commit to deeply whereas managers in scarcer environments may be forced to opt for depth much sooner because of a lack of viable alternatives.
7
Concluding remarks and further research
This research has addressed an important gap in the literature on how search strategies are shaped within the firm. We have shown that both internal and external factors determine the search breadth and depth and that managers can pursue different avenues to foster either a broader or deeper search strategy. Nevertheless, much more research is needed in order to achieve a more detailed and fine-grained understanding about the evolutionary process through which search strategies are defined and continuously updated. This would require a panel data set to control for changes in the internal and external factors over time.
Moreover, it is sensible to argue that search strategies could also depend upon the maturity of the firm. In other words, search strategies of young firms should be different from those firms with considerable business experience. Accordingly, the importance of internal and external factors should vary with firm maturity.
Finally, although we control for industry differences in our estimation it might well be that certain industries exhibit a very special search behaviour that is largely determined through idiosyncratic factors underlying the business logic of an industry. Hence, it would be interesting to study some industries more in depth, for instance the creative industries which have received considerable attention in the recent literature as they have been identified as a key growth engine for future competitiveness (e.g., Florida, 2002) . This would also allow for much more fine-grained implications for management.
